The Medicare home health interim payment system (IPS) 
INTRODUCTION
The Balanced Budget Act (BBA) of 1997 mandated that a prospective payment system (PPS) be implemented for Medicare HHAs by October 1999. 1 The BBA also required, however, that an IPS be imposed starting in fiscal year 1998. The IPS reduced per-visit payment rates and established an average beneficiary cost limit for Medicare HHAs. The latter provision introduced very strong incentives for HHAs to reduce the number of visits provided to each Medicare recipient and to avoid individuals whose plan of care was likely to exceed the average beneficiary cost limit.
National program statistics indicate that total expenditures for Medicare home health services declined dramatically after the IPS was implemented, falling 50 percent from $17 billion in 1996 to $8 billion in 1999. Statistics also showed that utilization rates declined, both in use of the benefit by enrollees and in the number of visits provided to users. Although the program statistics provide a global account of the effects of the policy changes (McCall et al., 2001) , national level information has not been available on changes in Medicare home health utilization by particular subgroups of Medicare beneficiaries (e.g., fair or poor health, highly disabled). This absence represents a significant gap in our understanding of the impact of the IPS, because vulnerable subgroups of Medicare beneficiaries could have been particularly affected by the IPS cost limits (Smith and Rosenbaum, 1998; Komisar and Feder, 1998; Lewin Group, 1998) .
The newly available 1999 MCBS Cost and Use Files (Adler, 1994) enabled us to conduct an analysis of changes in Medicare home health use before and after implementation of the IPS. We compare utilization in calendar years 1996 (just prior to the IPS) and 1999 (when IPS was in full effect), and focus on the effects of the Medicare payment policy changes on subgroups of the elderly population, by health and socioeconomic characteristics. We address three questions in this article:
• How has the use of Medicare home health changed after implementation of the IPS, in terms of likelihood of any use and number of visits used? • Has there been a change in who uses
Medicare home health as a result of the IPS, in terms of medical and functional conditions (e.g., cognitively impaired, highly disabled)? • Were there differential effects for individuals who had prior use of hospitals and others who were not post-acute home health users? Our analysis provides empirical information on Medicare beneficiaries who were most affected by the IPS. The following sections provide background on the Medicare home health benefit, data sources and methodology, and findings. Finally, we discuss policy and research implications.
BACKGROUND

Medicare Home Health Benefit
Medicare's home health benefit is intended to support medically-oriented services and must be prescribed (and recertified every 62 days) by a physician. Medicare provides home health benefits to enrollees who require intermittent or part-time skilled nursing care and therapy services, and who are homebound, defined flexibly to include individuals who can, on occasion, leave the home. There is no prior hospitalization requirement or limit on the number of visits a person may receive. Nor is there any copayment or deductible associated with home health visits.
Originally conceived as post-hospital care, the Medicare Part A home health benefit had evolved into more general home-based care requiring skilled services or supervision. The 1980 Omnibus Reconciliation Act, for example, rescinded a requirement that coverage for home health services require a prior hospitalization of at least 3 days and removed an existing annual limit of 100 home health visits. Nevertheless, application of eligibility and coverage requirements had acted to constrain Medicare home health spending prior to 1990.
A class action suit in 1988 against the Department of Health and Human Services (Duggan v. Bowen) prompted a clarification of those eligibility and coverage requirements. The new language clarified when patients' conditions constituted need for intermittent skilled nursing care, stipulated that need for skilled management and evaluation (not necessarily along with skilled nursing care) would qualify an individual for the benefit, and indicated that care needs could be chronic rather than being progressively improving. The impact of the clarification in eligibility and coverage rules was remarkable. Medicare home health use and expenditures began to increase dramatically in 1990. From 1990 to 1996, spending rose from $4 to $17 billion. A large portion of this increase was due to a 200-percent rise in the number of visits per home health user, but the number of beneficiaries using the home health benefit also increased (Komisar and Feder, 1998) .
BBA
In response to the soaring Medicare home health spending, Congress mandated in the 1997 BBA that Medicare home health services be paid under a PPS by 1999 (actually going into effect in October 2000). Congress also mandated that, until the PPS was developed, an IPS be imposed starting October 1997. The IPS established lower per-visit payment limits, as well as a per-beneficiar y average cost limit on HHAs. The per-visit payment limits were dropped to 105 percent of the national median cost per-visit from 112 percent of the national mean cost per visit. The perbeneficiary average cost limit is calculated by summing (from a base year's results) 75 percent of the agency's average costs per beneficiary and 25 percent of the average cost per beneficiary for agencies in its census region. An agency would be paid the lower of its actual costs, an amount based on the per visit limits, or an amount based on the per beneficiary limit. The per-beneficiary average cost limit, in particular, was expected to constrain Medicare expenditures for HHAs. 2 Consistent with expectations, the number of visits per user declined from 78 in 1997 to 46 in 1999, while the number of users declined from 3.3 to 2.5 million over the same time period (McCall et al., 2001) . Coincident with the decline in utilization, a sizable number of HHA providers were estimated to have closed after implementation of the IPS (U.S. General Accounting Office, 1998).
The dramatic decline in utilization, along with HHA closings, raised concerns about Medicare beneficiaries' access to Medicare home health services. Particular concerns were raised about residents living in rural communities where fewer alternatives existed when a local agency closes, and for subgroups of beneficiaries who were likely to incur costs higher than the IPS per beneficiary cost limits. Such users include individuals who report fair or poor health, are age 85 or over, have low incomes, and are enrolled in Medicaid (Komisar and Feder, 1998; Smith and Rosenbaum, 1998; Lewin Group, 1998) . Higher cost individuals are also likely to include those with many dependencies in activities of daily living (ADLs), and those with multiple acute and chronic conditions (e.g., diabetes, cardiovascular disease, stroke). Such characteristics portray individuals who are medically complex or functionally frail and who would likely require more than average amounts of Medicare home health services.
DATA AND METHODS
This section discusses data sources, the individuals included in our analysis sample, and variables that were examined. We also describe our estimation approach.
MCBS
The main data source for this analysis is the MCBS Cost and Use Files (Adler, 1994; Laschober and Olin, 1996) . The MCBS is designed to provide information on a representative sample of the Medicare population, which includes disabled and elderly Medicare enrollees who live in the community or in facilities. Detailed information on medical use, sources of payments, and payment amounts are collected from personal inter views and augmented with Medicare claims data. The service use information is linked to beneficiaries' health and socioeconomic characteristics (e.g., sex, income, living arrangements, health status, disability level). Service use information is summed into nine categories of care: (1) inpatient hospitalization, (2) skilled nursing facility services, (3) outpatient hospital care, (4) physician services, (5) home health care, (6) long-term nursing home care, (7) prescription medicines and other medical services, (8) dental care, and (9) 1999 (post-IPS) . This pre-post design assumes that any differences in home health use between 1996 and 1999 are due to the IPS. To the extent there were changes in other policies over the same time period that also affected the Medicare home health benefit (e.g., changes in Medicare fraud and abuse reviews), our estimates of the impacts of the IPS will capture those changes as well.
Analysis Sample
Our analysis sample from the MCBS includes all Medicare beneficiaries who were resident in the community, as opposed to institutions, for some part of the survey year. We excluded from the sample individuals eligible because of end stage renal disease and those in group plans (which generally do not report Medicare use). We also excluded individuals who were not residing in the 50 States or the District of Columbia. Finally, we excluded a small number of cases that were missing data for key variables in the analysis. Our final sample size is 56,596 Medicare beneficiaries across the 1994 to 1999 period. The sample size for the analysis of the impacts of the IPS using the 1996 and 1999 data is 18,428.
Model and Estimation Approach
To frame the multivariate analysis, we used a conceptual model in which Medicare home health use and intensity (i.e., number of visits) are a function of beneficiary characteristics that predispose or enable them to use home care services, and program policies. Beneficiary need is captured through measures such as age, sex, health status, functional limitations, and health conditions as suggested by prior research on the use of home health services (Benjamin, 1986; Kenney and Dubay, 1992; and Swan et al., 1995) . 3 Older individuals, individuals with fair or poor health status, and individuals with chronic conditions (e.g., heart disease, stroke, diabetes, Alzheimer's disease) are hypothesized to have higher levels of utilization of home health services, all else equal.
Individuals who have difficulty performing ADLs (Katz, et al., 1963) or instrumental ADLs (IADLs) (Lawton and Brody, 1969) are also hypothesized to be more likely to use home health services and to have a greater number of visits. We considered persons dependent in ADLs or IADLs if they reported receiving personal assistance because of those dependencies. Five ADLs (bathing, dressing, toileting, transferring, and eating) were examined, as were six IADLs (using telephone, doing light housework, doing heavy housework, preparing meals, shopping for personal items, and managing money). Beneficiaries were classified by whether they had no disability, one or more IADL (and no ADL) dependencies, one or two ADL dependencies, and three or more ADL dependencies. We also control for the number of days the individual was residing in the community and whether the beneficiary died during the year. 4 Beyond those health and disability measures we also control for whether the individual is a Medicaid enrollee. Medicaid enrollees are, by definition, low-income individuals and tend to have health care costs that are dramatically higher than those of other Medicare beneficiaries, even after controlling for health and socioeconomic characteristics (Liu, Long, and Aragon, 1998) .
We also include variables that tend to be associated with availability of informal care, such as marital status, living arrangement, and having living children. Such factors are regarded as determinants of the amount of formal home health services used. We control for geographic variations in home health use by including census region, as well as urban versus rural status. We used the nine census regions because there is some similarity in the home health markets within these regions. For example, the U.S. General Accounting Office (1998) found a very high rate of HHA closures in Texas, Louisiana, and Oklahoma after the IPS was implemented. All three States are located in the West South Central census region.
Finally, we distinguish between beneficiaries who had a hospital stay during the year and those who did not. Although the timing of HHA use relative to the hospital stay during the year is indeterminable from the MCBS data, most individuals who have both hospital and HHA use in a year receive HHA visits after the hospital stay.
We estimated from analyses of Medicare claims data that 90 percent of individuals who used both HHA and hospital services over 1 year had HHA visits after the hospital stay. 5 Although we recognize that not all individuals with hospital and HHA use in 1 year are post-acute patients, we refer to them as such in this analysis to distinguish them from individuals who received Medicare home health care clearly unconnected with a hospital stay. In the analysis, we refer to the latter group of individuals as community users. Table 1 summarizes the characteristics of our sample members in 1996 and 1999. We present the percentage of cases for the 2 years combined, as well as for the 1999 post-IPS and 1996 pre-IPS periods separately. Between the two periods, there was no change in the share of the population with a hospital stay in the year and only minor changes in the socioeconomic characteristics of the sample. For example, there was a slight increase in the age of the population. Changes in health and disability status between the two periods were also small, although there was a decline in the share with no IADL or ADL dependencies (3.9 percentage points), and increases in the share of the population with arthritis (3.7 percentage points) and mental disorders (4.3 percentage points). The changes in geographic characteristics were negligible.
To allow the factors that affect receipt of home health care services to differ from those affecting the intensity or level of home health use, we estimate a two-part model. The first part of the modelwhether the individual receives any home health visits-is estimated using logit regression. The second part of the model-the number of home care visits received by those receiving any visits-is estimated using ordinary least squares.
The number of home health visits is estimated with the dependent variable in logarithmic form because of the skewed distribution of visits. To account for the complex sampling frame of the MCBS, all the estimates reported here have been produced using the survey estimation procedures in the statistical package STATA (StataCorp, 1999) . 
FINDINGS
The first section examines descriptive statistics on the use of Medicare home health services over time and by the characteristics of the sample in Table 1 . The second section presents findings from the estimation of the two-part models. We examined the effect of the Medicare IPS both as a single term in a multivariate model with beneficiary characteristics, and in an interactive model with those characteristics. The former allows us to determine whether use of Medicare home health services changed as a result of the IPS. The latter allows us to determine whether the impact of the IPS on the use of home health services differed for particular subgroups of Medicare beneficiaries.
We estimated fully interactive models (i.e., models that interacted the post-IPS variable with all of the beneficiary characteristics) as well as models that focused on more limited sets of variables. Given that we found little evidence of significant interaction effects and we were concerned about sample size for the model of number of visits, we focus on the model with only health and geographic interaction terms. Including interaction with other characteristics did not change the basic findings nor did estimating models with very limited sets of interactions (i.e., interactions with functional limitations only). Table 2 presents findings on Medicare home health use from 1994-1999 from our samples of MCBS respondents in those years. The percentage of individuals with any Medicare home health use increased from 8.7 percent in 1994 to 10.3 percent in 1996 during the period leading to the implementation of the IPS. In the phase-in period (1998), 8.7 percent of the sample used the benefit and in the fully operational year of the IPS (1999), only 7.4 percent of the sample used Medicare home health services. Similarly, we see an increase in the number of visits per user in the pre-IPS period, followed by a decline in visit use after the IPS was implemented. For example, the average number of visits per user increased from 68.7 in 1994 to 72.1 in 1996. It dropped dramatically to 53.8 in 1998, and even further to 37.3 in 1999.
Descriptive Statistics
We also examined changes in the percent of users and number of visits between individuals with hospital stays and those without such stays. Among those with a hospital stay, the proportion of users declined from 38.4 percent in 1996 (just prior to the IPS) to 30.3 percent in 1999, while the average number of visits declined sharply from 65.2 to 34.6 between the 2 years. The share of beneficiaries without a prior hospital stay who used Medicare HHA services declined from 3.9 percent in the pre-IPS period to 2.3 percent in the post-IPS period. Although individuals with hospital stays had 10 times higher likelihood of using HHA (in both periods), their percent decline between the two time periods was smaller than that of the community user patients. However, like the postacute patients, community users experienced a dramatic drop in average visits per user: home health visits dropped from an average of 87.4 in 1996 to 45.7 in 1999. Although they were much less likely to use home health care, individuals without a hospital stay who did use home health care had substantially more visits both before and after the IPS was introduced than did beneficiaries with a hospital stay.
Statistics on variation in the use of Medicare home health care by sample characteristics are presented in Table 3 . The overall proportion of home health users in the full sample, covering both 1996 and 1999, was 10.3 percent in the pre-IPS period, and 7.4 percent in the post-IPS period. The average number of visits per user declined from 72.1 to 37.3 between the two periods. For the full sample, the likelihood of use increases with age, as does the number of visits per user. Females and non-white beneficiaries are both more likely to use home health and, among users, to have more visits. Use is also higher among those who are likely to have less informal care-those not currently married, those without living children, and those who live alone. Medicaid eligible beneficiaries are twice as likely to use Medicare home health services as Medicare-only beneficiaries, and have a higher number of visits per user.
Health and disability status are strongly associated with any home health use and number of home health visits. Individuals with fair or poor health are three times more likely to use home health, and average many more visits, than those in better health. ADL status is a very strong predictor of home health use and number of visits. Whereas 4.4 percent of individuals with no IADL or ADL dependencies received some home health visits, almost one-half of persons with three or more ADL dependencies did so. In addition, those with three or more ADL dependencies have the highest average number of visits (112.6 visits) of all the subgroups in Table 3 .
Among the medical conditions, individuals with Alzheimer's Disease have the highest incidence of home health use (29.2 percent) and the highest number of average visits (89.8 visits). Dying during the year dramatically increased likelihood of using home health care, but those who did not die during the year had more visits on average. Finally, relatively small differences were found between urban and rural 
Model Estimates
The first set of models is presented in Table 4 . We estimate use of any Medicare home health visits, and the log of number of visits conditional upon having a visit. We estimate the models separately for subgroups of the sample defined by whether the individual had a hospital stay during the year. This distinction allows for differences in the patterns of home health use for individuals who were likely to use Medicare home health for post-acute care and others who were community users. 6 Table 4 presents our findings on the likelihood of receiving at least one Medicare home health visit for beneficiaries with a hospital stay during the year. For these post-acute Medicare beneficiaries, we find a reduction in the likelihood of using Medicare home health services in the post-IPS period, after controlling for health, sociodemographic, and geographic characteristics. Similarly, Medicare beneficiaries without a hospital stay were significantly less likely to have a Medicare home health visit in the post-IPS period.
Impact of the IPS
These estimates translate into a 22-percent reduction in the likelihood of having any Medicare home health visits for postacute individuals and a 30-percent reduction for community users, after controlling for other factors. Our estimate of the percentage change in the likelihood of having any home health visits is generated by first using our coefficient estimates to predict home health use assuming everyone in the sample is in the pre-IPS period and then assuming everyone in the sample is in the post-IPS period. The difference between those two predictions is the impact of the IPS, controlling for other factors. Clearly, the new IPS policies had a dramatic effect on access to Medicare home health care for both subgroups of beneficiaries.
Furthermore, the new IPS policies had a significant impact on the number of visits received by beneficiaries, regardless of whether they had a hospital stay or not. For post-acute beneficiaries, the average number of visits fell 30 percent with the introduction of the IPS, all else equal. For community users, the average number of visits dropped 40 percent as a result of the IPS.
Beneficiar y Characteristics
Most of the socioeconomic and health characteristics in the model were also significant predictors of home health use and generally in expected directions for both subgroups of Medicare beneficiaries. For example, older age increased the likelihood of any home health use among all Medicare beneficiaries. Individuals age 85 or over were more likely to use home health than those under age 65 among beneficiaries in both the post-acute and community-user subgroups. Age did not play a role, however, in determining the number of visits among those using home health services for either subgroup.
Being female was associated with a greater likelihood of use among those with a hospital stay, but had no effect on use by Medicare beneficiaries without such stays. In contrast, there was no difference in the likelihood of using home health for beneficiaries who were non-white, but, among those with a least one visit, the level of use was significantly higher among non-white beneficiaries in the community-user subgroup.
The availability of informal care, as reflected by marital status, living children, and living alone, was also a significant predictor of use, but only for the communityuser subgroup. In general, individuals with living children were less likely to use Medicare's formal home health services and tended to have fewer visits. Community users who lived alone were more likely to be users than individuals living with others. These findings are consistent with the notion that formal care, such as Medicare home health ser vices, is particularly important for individuals with potentially weak informal care networks.
The health and functional status variables were highly predictive of any home health use and levels of home health use for both Medicare subgroups. For example, relative to individuals with no IADL or ADL dependencies, those with three or more ADL dependencies were much more likely to have a home health visit among the postacute beneficiaries and even more so among the community-user beneficiaries.
The specific medical conditions had a mixed pattern of impact on home health use, but presence of a health condition tended to increase the likelihood of home health use and number of visits among users. For example, diabetes increased both likelihood of use and number of visits in both subgroups. Stroke increased the likelihood of use in both subgroups, but decreased the number of visits only in the community-user subgroup.
Another notable finding is that dying during the year is not associated with use of Medicare home health in the community user subgroup but, in the post-acute care subgroup, individuals who die during the year are more likely to use Medicare home health than are survivors. Number of days in the community was positively associated with likelihood of using Medicare home health for individuals in the post-acute subgroup, but not for those in the communityuser subgroup. Number of days in the community was negatively associated with number of visits among users in both subgroups. A possible explanation for this finding is that individuals with shorter stays in the community were at a more critical stage in their home health care needs, thereby requiring more visits.
Finally, geographic region and living in an urban area played a role in access to home health services. For example, relative to individuals living in the West South Central region, which includes Texas, Louisiana, and Oklahoma, individuals in New England are more likely, and individuals in the West North Central region are less likely, to have home health visits. Further, relative to the West South Central region, the number of visits among users is significantly lower in most of other regions.
Interactive Model
The analysis previously mentioned indicates that the changes introduced by the IPS had a significant impact on Medicare home health use. In Table 5 , we consider whether those impacts varied for particular subgroups of Medicare beneficiaries. Specifically, we examine models in which we interact the post-IPS variable with measures of the beneficiary's age, Medicaid eligibility, health status, and geographic location. The interaction term provides an indication of the extent to which the IPS had a particular impact on individuals with a given characteristic. We focus on the interaction terms in our discussion.
We find very little evidence that the IPS differentially affected likelihood of home health use across subgroups of Medicare beneficiaries. 7 Table 5 indicates an increase in access to care for Medicare beneficiaries in the Mid-Atlantic region, relative to the West South Central region. No differences were found for other beneficiary characteristics. For Medicare beneficiaries who did not have a hospital stay during the year, we found no evidence of differential IPS effects on any subgroup of Medicare beneficiaries. It appears that the IPS caused a general reduction in the likelihood of home health use, but that few subgroups were disproportionately affected.
Our findings on changes in number of visits indicate more targeted effects of the IPS on subgroups of beneficiaries. Among both subgroups, a greater reduction in the number of home health visits after the IPS was found for those with greater functional limitations, all else equal. Because those individuals received more home health visits than average in the pre-IPS period, this pattern is consistent with a scaling back of use among high-cost subgroups. We do find some evidence of an increase in home health visits among persons without a hospital stay who had had a stroke. Finally, we found little evidence of geographic differences in changes in home health use after the IPS was implemented. Hence, despite geographic variations in the closing of HHA providers, there does not appear to be a corresponding geographic variation in the impact of the IPS on access to home health use, after controlling for beneficiar y characteristics. These findings suggest that the reduction in both the likelihood of a Medicare home health visit and in the number of such visits, were reduced proportionately across the different census regions.
DISCUSSION
The recent availability of the 1999 MCBS Cost and Use File, along with data from preceding years, has provided an opportunity to examine changes in Medicare home health utilization associated with the implementation of the IPS. More important, because the MCBS contains information on socioeconomic and health characteristics of Medicare enrollees, it is possible to identify differential effects of the policy changes on subgroups of the population.
Our analysis found that any use of Medicare home health, and intensity of services, varied by health and socioeconomic characteristics, according to a priori expectations. For example, older persons and those with poorer health or functional status were both more likely to use home health and have more visits. In comparing pre-and post-IPS years in multivariate analyses, we found that likelihood of receiving any home health use declined after the IPS was implemented, but that the larger effect of the IPS was to reduce the number of visits received by home health users. Access to any home health use declined for both post-acute and communityuser subgroups. Number of visits per user also declined for both groups under the IPS.
While the basic models were consistent with expectations, we were surprised that the interaction models found only a few cases in which the IPS had a disproportionate effect on access to any home health services, or on number of visits per user, among subgroups of beneficiaries. A notable exception was individuals with many ADL dependencies who received disproportionately fewer visits in the post-IPS period. That individuals with many ADL dependencies tend to have higher than average numbers of visits among users may explain why they were particularly affected when HHAs responded to the per beneficiary cost limits imposed by the IPS.
Our interaction models also found no differential changes in the number of visits among users across geographic areas in response to the IPS. One reason for this outcome is likely to be the IPS provision that established the per beneficiary cost limit on the basis of historical costs of individual agencies and other agencies in their region. Thus, the per beneficiary limits tended to be higher in the regions that had had higher levels of use prior to the IPS. Hence, while the IPS policy managed to reduce overall Medicare spending for home health, it was not successful in reducing geographic variations in utilization Our finding of proportional changes in utilization across regions also suggest that the disproportionate share of HHA closings across the regions after the IPS was implemented did not translate into disproportionate reductions in home health use. We find no evidence that beneficiaries in the regions with the greatest share of closings had greater reductions in home health use. For example, while the West South Central region (including Texas, Okalahoma, and Louisiana) had one-third of their HHAs close between 1996 and 1999, utilization change in that region was similar to other regions. Hence, our findings seem consistent with the notion that geographic variations in agency closings were due, in large part, to variations in excess supply of HHAs before the IPS was implemented.
This study was designed to identify utilization changes among subgroups of the Medicare population, as a result of the home health IPS. To fully understand the impact of the IPS, other research is needed to determine, for example, whether reductions in home health visits led to longer hospital stays for the post-acute patients, increased use of skilled nursing facility care by both post-acute patients and community users, or increased burden on informal caregivers or other payers of home care services. It was also beyond the scope of this study to determine if health status outcomes of individuals needing Medicare home health ser vices were adversely affected, or if the IPS simply reduced overutilization of the home health benefit.
In conclusion, despite the relatively short duration that Medicare's IPS was in effect, it had a remarkable impact on the utilization of home health ser vices. Medicare home health care is now reimbursed under the HHA PPS, so the same questions raised here about the IPS need to be re-examined when data become available in the future. Our findings indicate that IPS policies affected utilization disproportionately only for a few subgroups of beneficiaries. They also provide a baseline for determining how access and use of Medicare home health ser vices has changed since the implementation of the case-mix adjusted, Medicare HHA PPS.
